






















































DFW D FRQVLGHUDEOH LQWHUHVW GXH WR WKHLU GLVWLQFWLYH
V
QDQRSDUWLFOHSURSHUWLHV2QHRIWKHSURSRVHGRSWLRQVIRUWKHFRQWURORILQWHUSDUWLFOHLQWHUDFWLRQVLVWKH
XVH RI WKH ZDWHUVROXEOH SRO\PHUV DV SDUWLFOH PDWULF 1YLQ\O
ZKLFK DUH VXVFHSWLEOH WR WKH VROJHO WUDQVLWLRQ ZKHQ LUUDGLDWHG LQ WKH DTXHRXV VROXWLRQV
KLQGHUV VLOYHU SDUWLFOH DJJUHJDWLRQE\D VWHULFHIIHFW %LRFRPSDWLELOLW\ DQG WKHDELOLW\ WR SUHYHQW WKH
 ,Q FRPELQDWLRQZLWK VLOYHU
L HWF
7KHUHDUH UHSRUWV RQ WKHHOHFWURFKHPLFDO V\QWKHVLV RI VLOYHU QDQRSDUWLFOHV $J13V LQ WKHDTXHRXV
VROXWLRQV
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DQG D VDWXUDWHG FDORPHO HOHFWURGH 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 ZDV D
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 VROXWLRQ FRQWDLQLQJ  P0 $J12

















VROXWLRQFRQWDLQLQJP0$J12 GHR[\JHQDWHGE\1 FXUYHFDQGDQ$JFRDWHG3WHOHFWURGH LQ
 VROXWLRQ FRQWDLQLQJ  P0 $J12 FXUYH G 'HVSLWH WKH GLIIHUHQFHV LQ WKH
 VROXWLRQ




















QDQRFRPSRVLWH LQ WKH VDPH SRWHQWLDO UDQJH 7KHUH DUH WKUHH DQRGLF SHDNVZLWK
R[LGDWLRQRIWKH
VLOYHU VSHFLHV DV QDQRSDUWLFOHV HYHQ VOLJKWO\ DJJORPHUDWHG RU LQ WKHQDQRFRPSRVLWH0XFKKLJKHU
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WDNHV SODFH HYHQ DIWHU WKH
HOHFWURFKHPLFDO H[SHULPHQW LV ILQLVKHG 7KH FDWKRGLF SHDN DW D
SUREDEO\ UHODWHV WR WKH IXUWKHU
UHGXFWLRQRI$J13VLH





IRUPHG GXULQJ WKH V\QWKHVLV RI  $IWHU WKH










LQ FRPSDULVRQ WR WKH VROXWLRQ
SURFHVV ,W DSSHDUV WR EH WKDW VLOYHU QDQRSDUWLFOHV LQ K\GURJHO H[KLELW DQRGLF DQG FDWKRGLF SHDN





RIWKHF\FOLFYROWDPPRJUDPVRIWKHV\VWHP3W QDQRFRPSRVLWH DQG3WHOHFWURGHLQWKH VROXWLRQ
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